Significance of rpoS during maturation of Escherichia coli biofilms.
Presence of starved, stationary phase-like zones in biofilms seems to be an important factor for biofilm formation. In this study, roles of rpoS gene in the formation of Escherichia coli biofilms were investigated. E. coli MG1655 wild type (WT) and rpoS mutant (DeltarpoS) strains were used to compare biofilm formation capacity and global gene expression. Even though the DeltarpoS strain could attach and form microcolonies on glass surfaces, it could not establish mature biofilms. DNA microarray analysis revealed that WT biofilms (WBF) showed similar pattern of gene expression with WT planktonic stationary phase, whereas DeltarpoS biofilms (MBF) showed similar pattern of gene expression with WT planktonic exponential phase. Genes involved in energy metabolism (atpIBEFHAG, atpC, cydAB) and flagella synthesis (flgB, flgC, flhD, fliA, fliC, fliY) showed increased expression in the MBF, but not in the WBF. Moreover, genes involved in stress responses (blc, cspG, dinD poxB, wcaF, wcaI, and yfcF) showed increased expression in the WBF compared to the MBF. These results suggested that the rpoS gene contributed in maturation of E. coli biofilms through regulation of global gene expression including energy metabolism, motility, and stress responses.